. A worrisome trend is that bees are suffering severe population declines due to a 64 number of factors, including the use of pesticides, habitat loss, pests, diseases, invasive 65 species, and climate change (Potts et al. 2010) . Current changes in land use can 66 negatively impact the availability of suitable habitats for nesting, shelter and feeding, and 67 impede their ability to shift ranges with climate (Kerr et al. 2015 ), yet the susceptibility 68 of different species of bees in Canada to changing environments is not currently 69
understood. 70 71
Pollinator composition within an assemblage is determined by three main factors: 1) 72 physiological tolerance limits to wind, temperature, and/or humidity; 2) floral resources; 73 and 3) nesting sites provided by habitat (Greenleaf et al. 2007 ; Zurbuchen et al. 2010 ; 74 Kennedy et al. 2013 ), yet the relative importance of these factors varies. In some 75 temperate ecosystems, air temperature appears as the main predictor of the activity of 76 pollinators overcoming the effect of flower abundance (Kühsel and Blüthgen 2015) . 77
Interestingly, variation in thermal tolerances has also been related to body mass (Stone 78 and Willmer 1989). For example, smaller insects tend to be more active at lower 79 temperatures than larger species because higher temperatures can trigger greater water 80 loss (Chown and Terblance 2006) . However, pollinator species do not respond equally to 81 temporal environmental changes (Frier et al. 2016 conditions, unlike honey bees (Apis mellifera Linnaeus, 1758) whose activity 84 substantially decreases with the rain and high wind speed (Kennedy et al. 2013 Khüsel 85
and Blüthgen 2015). Determining the contribution of important functional traits, such as 86 body size, to the prevalence of genera in different environments would greatly increase 87 our abilities to predict which groups of pollinators are likely to be most impacted by 88 changing environments. 89
90
Flowering phenology and the presence of wild habitats are also critical for the persistence 91 of pollinators in fragmented ecosystems, such as urban-associated and agricultural 92 landscapes (Wray and Elle 2015). For instance, bee persistence is highly dependent of 93 abundant floral resources because: 1) the distance over which pollinators forage can 94 strongly affect their population dynamics; and 2) overlapping flowering phenologies in 95 species-rich plant communities might provide floral resources over a longer period of 96 time (Greenleaf et al. 2007 ). Likewise, the offer of specialized zygomorphic flowers, 97 which are predominant components of flowering resources in disturbed sites in Western 98
Canada, increases the chances of selecting for pollinators that can access the nectar of 99 these flowers (e.g., bees) (Villalobos et al. 2014 ). Change in vegetation also presents 100 variation in the quality and prevalence of nesting sites and therefore life history 101 characteristics, such as sociality and nesting preference, may also be associated with 102 pollinator occurrences in a given habitat (Zurbuchen et al. 2010 and Quebec. These descriptive studies are important, but we have yet to uncover the 115 major determinants of broad-scale pollinator distribution differences across the different 116 ecozones of the country. 117
118
Understanding how pollinators vary in the quality of the pollination service to the plant 119 community is an emerging priority for ecosystem managers and is thought to be best 120 evaluated by measuring functional diversity (Sheffield et al. 2013 ). In particular, whether 121 the prevalence of certain traits varies according to tolerance to environmental factors is 122 an important first step in predicting whether pollination service to a plant community will 123 be adequate. In this study we aim to identify: 1) which pollinator lineages were 124 overrepresented in particular habitats; 2) what environmental variables contribute to the 125 assembly of local pollinator communities; and 3) which traits related with specialization 126 (e.g., solitary condition) are associated with a given environment. Understanding the 127 factors involved in structuring pollinator assemblages increases our capacity to predict 128 Figure S1 ). Although Garry oak ecosystems could be categorized as a savannah, it 142 was maintained as a separated grassland habitat because of the complex arrangement of 143 trees (Quercus garryana Douglas ex Hook) and wildflowers 144 (http://www.goert.ca/about/index.php). Hymenopterans, specifically bees, are one of the 145 largest groups of insects that effectively pollinate flowering plants (Waser et al. 1996) . 146
Though CANPOLIN involved a number of different collectors (see Table S4 ), the dataset 147 
Traits and environmental variables 158
In compiling trait information, we used five traits that most likely influence community 159 assembly: phenology, life style, sociality, body size and nesting habit ( Table 1, Table 1S ). 160
This set of trait values was gathered from three different online databases, Scopus, Web of 161
Science, and Science Direct. The majority of trait values could be obtained by referring to 162 previously published data from Canadian ecozones, using the species and genus name as 163 key words. In addition, we further populated the trait dataset using information found in 164 books, articles and online taxonomic keys (e.g., http://bugguide.net/node/view/3/bgpage). 165
From these sources, we coded information on phenology, sociality, life style and nesting 166 habit as categorical traits (Table S1 ). Because cues for emergence are linked to climate, 167 phenology is a large determinate of pollinator assemblages collected at a certain point of 168 the season. To avoid circularity, the trait states found in the literature for phenology were 169 confirmed using CANPOLIN collection dates and the phenology records available in 170 https://www.inaturalist.org/. We then split the dataset for the species according to 171 whether the majority of the occurrences were in April-June (i.e., early season) or in July 172
to October (i.e., late season) (Table 1A ) and analysed these subsets separately. The record 173 D r a f t 8 of body size was categorized as both a continuous variable (i.e. body length) and a binary 174 variable (small <10mm and large >10 mm). Life style was coded as a binary trait 175 including parasitic and non-parasitic styles. Nesting habit was coded as a multistate 176 variable considering cavity/soil, rotten wood nesters, and cleptoparasites (Table 1B) . 177
Cleptoparasitism complicates traits such as sociality because cleptoparasites, though not 178 social, tend to mimic their hosts. Sociality was therefore also categorized as a multistate 179 
Regional phylogeny 198
We generated a regional pollinator phylogeny using Phylomatic software (Webb and Standardized effect sizes were calculated for MPD by comparing the observed 209 phylogenetic relatedness to a null model generated by using the option 'phylogeny 210 shuffle' that randomizes phylogenetic relationships among species (Webb et al. 2002) . 211
212

Phylogenetic and taxonomic pollinator composition 213
To characterize pollinator beta-diversity we calculated Bray-Curtis distances between 214 sites (Bray and Curtis 1957). To assess phylogenetic dissimilarities of pollinator 215 composition among communities (PDB) we computed COMDIST, also referred as β-216 MPD (Baldeck et al. 2016 ). This function measures the mean phylogenetic distance 217 between pairs of species drawn from two spatially segregated communities (Kembel 218 2010) . This metric captures the variation associated to internal nodes of phylogeny (e.g., To test the extent to which habitat can explain variation in phylogenetic and taxonomic 231 beta-diversity we performed an 'Adonis' test using pairwise phylogenetic beta-diversity 232 matrices. In addition, we tested the overabundance of terminal nodes to determine which 233 clades contribute disproportionately to the phylogenetic structure using 'Nodesig' 234 function in Phylocom (Webb et al. 2011) . Nodesig is an algorithm that uses a list of 235 locally coexisting species and evaluates for each clade on the regional phylogeny whether 236 the descendant species of a clade are present with higher or lesser frequency than 237 expected from the null model (Parra et al. 2010) . 
RLQ analysis 255
To identify statistically significant associations between environmental variables and 256 habitats (spatial variables), and clades and species traits, we applied RLQ analyses 257 
Results 287
The CANPOLIN pan-trap sampling method yielded 66 bee species in total from Western 288
Canadian sites. Twenty-four species were present in early summer samples, and 49 in 289 late summer samples (Table S1 ). Many of the species were solitary bees: we found 14 290 species of solitary bees in early summer and 10 solitary bee species in late summer 291 (Table S1, Figure 3) . Furthermore, we detected five cleptoparasites species; all of them 292 present in early summer (April-June) (Table S1) . 293
294
Phylogenetic diversity 295
In early season samples, Garry oak savannah sites had higher standardized phylogenetic 296 diversity than prairie measured as millions of years of evolutionary history (i. (Table 2) . 319 320
Phylogenetic signal 321
We found strong phylogenetic signals for sociality, seasonality and body size in our 322 regional phylogeny (Table 1) . For binary traits, D revealed a strongly clustered 323 distribution (Table 1A) , significantly different from that observed in random 324 permutations. For multistate and quantitative traits retained in the permutation test, all 325 traits had significant phylogenetic signal (p<0.01) (Table 1B) . 326
327
PCA and RLQ analysis 328
As expected, the PCA revealed contrasting environmental variables among sites (Figure  329 2). Further, it is important to note that all environmental variables exhibited spatial auto- 
365
Within Western Canada, we find that bees show considerable turnover between habitats. 366
We also find that bee assemblages are aligned with climate and habitat features; 367 environmental conditions explained 48% of the total variation in the early season and 368 79% of the total variation in species composition in the late season. Specifically traits that 369 foster persistence in certain climates and habitats (e.g., nesting habits, body size) appear 370 to evolve relatively slowly such that the signature of common ancestry is retained and we 371 can thus observe differences in the clades of insects collected among different habitats. 372
Consequently, environmental filters can contribute to the phylogenetic structuring of 373 local bee communities. 374
375
The degree of spatial structure (i.e., spatial autocorrelation), environmental filtering and 376 the mobility of species jointly influence the distribution of species traits (Cadotte et al. 377 2010) . We posit that the differential occupancy in the two different habitats was due in 378 D r a f t part to the different environmental tolerances of certain pollinator clades (Weigelt et al. 379 2015) . For instance, the clade that significantly contributed to the community diversity in 380 prairies was the social bee genus Bombus (Table 2) . Bombus species can forage under 381 humid and rainy weather conditions, possibly as an adaptive strategy to lessen 382 competition with more aggressive species (Frier et al. 2016; Keppner and Jarau 2016) . 383
Similarly, small-bodied bees with metallic colors were the more important group in 384 warmer sites (e.g., Garry oak), where the reflection of solar radiation is critical to better 385 control overheating. This likely corroborates the idea that small sizes and reflecting 386 colors in insects are adaptations to tolerate heat (Kühsel and Blüthgen 2015) . cleptoparasites showed a strong phylogenetic signal (Table 1A) , and was well explained 397 by the phylogenetic clustering of the ecological traits filtered by the environment, 398 specifically for late season samples (Table S1, We chose traits that are considered important in describing life history strategies in 417 seasonal environments (Table S1) 
